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FRICTION FACING METHOD FOR USE IN A
FRICTION ENVIRONMENT

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a friction material and method
for controlling fluid flow, and, more particularly, to a facing
material having a plurality of channels of varying dimen-
sions as described herein.

2. Description of Prior Art

In clutches, brakes, manual or automatic transmissions,
limited slip differentials, hoists and similar friction power
transmissions and energy absorption devices, there 1s gen-
erally provided one or more sets of cooperating members 1n
which one of the cooperating members drives the other. It 1s
not uncommon for these cooperating members to move 1n a
cooling medium or liquud, which 1s generally some type of
lubricating o1l, and frequently the o1l 1s forced to circulate
about and between the engaging surfaces of the cooperating
member so as to continuously lubricate and cool them. In
order to accomplish circulation of the cooling medium
within blocker rings, clutch plates, transmission bands and
the like, the prior art has provided grooves or slots directly
in the engaging surfaces of one or both of the cooperating
members or 1n friction materials fixed thereto. For example,

various materials and devices may have a brass coating or a
paper lining as seen 1n U.S. Pat. Nos. 4,267,912; 4,878,282;

4,260,047 6,065,579; and 5,615,758, all of which are incor-
porated herein by reference and made a part hereof.

In the past, forming grooves within the friction materials
ol cooperating members typically added complexity to the
manufacturing of such Iriction material and the power
transmission-absorption device.

In order to facilitate or eliminate the hydrodynamic fric-
tion stemming from o1l or cooling medium lying on the
surface of the friction material engaging the driving mem-
ber, an improved friction material for circulating the cooling,
medium 1s preferred.

Prior art friction materials also include certain pyrolytic
carbon friction materials as seen in U.S. Pat. No. 4,700,823
to Winkler and U.S. Pat. No. 4,291,794 to Bower. In such
friction material, a meshed cloth substrate formed of carbon
fibers 1s provided with a coating of carbon or other material
being deposited on the fibers by chemical vapor deposition.
This type of iriction material has a characteristic of a
relatively open mesh, which allows ready penetration by an
adhesive for improving bonding as well as a certain degree
of veracity therethrough. However, as pointed out in U.S.
Pat. No. 4,291,794, grooving material of such material 1s
still provided in order to permit the flow of the cooling fluid
between the friction faces of the cooperating members of the
power transmission or energy absorption assembly. This
type of friction material also does not easily provide highly
bonded fibers as friction surface of the material nor does it
achieve a highly controlled texture as needed when 1t 1s
desired to control fluid flow. Moreover, 1t has been found
that such friction material 1s diflicult to compress to a desired
thickness, such as during the process of bonding it to a
member.

U.S. Pat. No. 4,878,282 illustrates a method for producing
friction plate, synchronizer blocking rings and similar struc-
tures which use Iriction lining material applied as a con-
tinuous member on a support where the ends of the grooves
are open by removal of the friction lining material which
close the grooves. This requires several manufacturing steps,
including cutting the material, assembling the materal to the

10

15

20

25

30

35

40

45

50

55

60

65

2

support, densitying the material once 1t was on the support
and the trimming of a portion of the material. Unfortunately,
the use of this type of process created, for example, about
20% scrap material.

U.S. Pat. No. 6,065,579 provided an improved system and
method over the prior art. In that reference, a material for an
clement of a power transmission-absorption assembly and
the method of making such material 1s disclosed. The
material had a pre-selected channel configuration to discour-
age the formation of hydrodynamic o1l films that create poor
cold shift characteristics and to create a path for trapped o1l
at the Iriction interface. Another embodiment of that inven-
tion disclosed a material and method for slotting the material
and situating the material on a blocker ring to facilitate
providing a plurality of space grooves having an open end
which was substantially larger than the closed end. The
material optionally imncluded a raised rib or chamifer which
facilitated controlling the fluid at an area of engagement
between the material and a mating friction member. FIGS.
18-21c of the reference 1illustrate a friction material referred
to 1 the reference, showing a plurality of slots.

What 1s needed, therefore, 1s an improvement over the
prior art which provides means, material and process which
turther facilitates providing a desired amount of fluid tlow
across the Iriction-facing environment and which, for
example, further facilitates controlling, increasing and/or
decreasing fluid flow across a surface of the facing material.

SUMMARY OF THE INVENTION

One object of the mvention 1s to facilitate increasing and
controlling fluid flow across a facing material on a part, such
as a blocker ring, clutch plate or the like. Another object of
the invention 1s to provide a plurality of channels having
varying dimensions, such as depth, to achieve desired fluid
flow characteristics.

In one aspect, the invention comprises a iriction material
facing comprising a material facing having a first edge, a
second edge, a first surface and a second surface; a plurality
ol spaced first channels extending from the first edge toward
the second edge a predetermined distance; at least one of the
plurality of spaced first channels extending between the first
surface and the second surface through the material facing a
first predetermined depth; and the material facing further
comprising a second channel defining a predetermined sec-
ond channel area extending between the first surface and the
second surface a second predetermined depth, the second
channel enabling fluid communication between a first area
associated with a first side with a second area associated
with a second side.

In another aspect or embodiment, the invention comprises
a friction maternal for use on a friction matenal support, the
friction material comprising a first edge associated with a
first area; a second edge associated with a second area; a
friction surface for engaging a friction component; an adhe-
sive surface for adhering said friction material onto the
friction material support; a plurality of spaced apertures
having an opening associated with the first edge, at least a
portion of each of the plurality of spaced apertures defining
a first channel in the friction material for recerving tluid; and
at least one second channel also capable of receiving fluid
and at least one second channel having a second channel
depth that 1s less than a thickness of said material.

In another aspect or embodiment, the invention comprises
a Iriction material facing comprising a iriction material; a
plurality of first channels in the friction material; and a
plurality of second channels in the friction material, the
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plurality of second channels and the plurality of first chan-
nels being capable of receiving a fluid.

In yet another embodiment or aspect of the invention, the
invention comprises a friction member for use 1n a trans-
mission assembly, the friction member comprising a metal
support ring; a iriction material; an adhesive for securing
said Iriction material onto said metal support ring; the
friction material comprising a first edge associated with a
first area; a second edge associated with a second area; a
friction surface for engaging a iriction component; and an
adhesive surface for adhering the friction material onto the
friction material support; a plurality of spaced apertures
defining an open first channel 1n the friction material for
receiving fluid; and at least one second channel also capable
of receiving fluid, and at least one second channel having a
second channel depth that i1s less than a thickness of the
material.

In another aspect of the invention, the invention or
embodiment comprises A method for forming a Iriction
member comprising the steps of providing a friction facing
comprising a plurality of apertures having an open end and
a closed end; situating the Iriction facing onto a support
member; and creating a plurality of second channels nto the
friction facing.

In still another aspect, this invention comprises a method
of mcreasing tfluid flow across a facing material comprising
the steps of providing a plurality of channels comprising a
shallow area and a deep area for permitting fluid to flow
from a first area, across a surface of the facing material, to
a second area.

In yet another aspect, this invention comprises a facing
material for increasing fluid flow across a surface of said
facing material comprising a plurality of channels compris-
ing a shallow area and a deep area for permitting fluid to
flow from a first area, across a surface of the facing material,
to a second area.

Another object 1s to form and provide friction material 1n
a supply having pre-grooved channels 50.

Other objects and advantages of the invention will be
apparent from the following description, the accompanying
drawings and the appended claims.

BRIEF DESCRIPTION OF ACCOMPANY ING
DRAWING

FIG. 1A 1s a view of a synchromizer ring having a facing
material 1n accordance with one embodiment of the inven-
tion;

FIG. 1B 1s an enlarged view of the area 1B shown in FIG.
1A;

FIG. 2 1s an exploded view of a blocker ring depicted in
FIGS. 1A and 1B with 1ts cooperating elements in a typical
power transmission-absorption assembly;

FIGS. 3A-3D are various views of a friction material with
an embodiment of the invention showing a plurality of
grooves or channels formed by a deep channel and a shallow
channel;

FIGS. 4A—4D illustrate another embodiment of the inven-
tion;

FIGS. 5A-5D illustrates another embodiment of the
invention;

FIGS. 6 A—6D 1llustrate yet another embodiment of the
invention;

FIGS. TA-7D 1illustrate still another embodiment of the
imnvention;

FIGS. 8A—8D illustrate another embodiment of the inven-
tion, illustrating a non-planer connection portion;
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4

FIGS. 9A-9D 1llustrate another embodiment of the inven-
tion;

FIGS. 10A—10D 1illustrate another embodiment of the
invention showing a funnel-shaped opening associated with
a second channel;

FIG. 11 1llustrates another embodiment of the invention,
illustrating the connector portion altering from being posi-
tioned 1n a staggered or altering arrangement in association
with etther a first side or a second side of the facing matenal;

FIG. 12 1s another 1llustration of the invention showing
second channels alone and a facing material having a
plurality of channels having a deep and shallow channel
configuration;

FIG. 13 1s an illustration of a connector situated between
the first side and the second side:

FIG. 14 1s an 1llustration of another embodiment showing,
a Tunnel-shaped opening associated with the second or deep
channel;

FIG. 15 1s another 1llustration of an open channel defined
by generally linear or planer walls;

FIG. 16 1s a view 1llustrating the connectors associated
with the first side and a funnel-shaped opening associated
with the first channel associated with the second channel;

FIG. 17 1s an 1llustration showing a channel that connects
a plurality of first or deep channels;

FIG. 18 illustrates a method for embossing or overlaying
the second channels onto the first channels to provide a
synchronizer ring having a bonded and grooved {iriction
material mounted thereon in accordance with the invention
described;

FIG. 19 1s a schematic diagram of the method;

FIGS. 20A-20C 1llustrate another feature of the invention
wherein the plurality of second channels are preformed or
premachined into the supply material which 1s then used to
stamp the facings to provide a facing having a plurality of
first and second channels that are in fluid communication;
and

FIGS. 21A-21C 1illustrate a stamping from a supply roll
having a plurality of preformed or premachined second
channels that when stamped provide a facing having a
desired pattern of second channels.

DETAILED DESCRIPTION OF PR
EMBODIMENT

(L]
Y

ERRED

Referring now to the Figures in detail, identical numerals
indicate either common elements or the same elements
throughout the figures. FIGS. 1A-2 depict a synchronizer
ring 10 for use 1n a transmission assembly (now shown). The
synchronizer ring 10 comprises a friction facing material 12
aflixed to an inner annular wall 14 (FIG. 1B) of the ring 10.
It should be understood that the ring 10 1s one element of a
power transmission or absorption assembly (not shown),
such as that utilized 1n clutches, brakes, automatic transmais-
sions, limited slip differentials, hoists and other similar
friction power transmission and energy absorption devices.
One example of an environment 1n which the synchronizer
ring 10 may be utilized 1s disclosed i U.S. Pat. No.
4,732,247 to Frost, which 1s hereby incorporated by refer-
ence and made a part hereof.

The blocker or synchromizer ring 10 and the friction
facing material 12 discussed herein may be utilized with
such Iriction power transmission and energy absorption
devices, and 1t will be understood that friction facing mate-
rial 12 of the present mvention is not limited to such devices.
For example, friction-facing material 12 may be utilized 1n
other friction devices such as clutch plates, torque converter
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clutches, and transmission bands. Moreover, 1t 1S contem-
plated that the material of the present mnvention could be
utilized in other devices where the control of fluid tlow 1s
required, such as gaskets, filters, nozzles and the like.

The friction facing material 12 may comprise a woven
material such as the material shown and described in U.S.
Pat. No. 5,615,758 and U.S. Pat. No. 6,065,579 or a com-
posite, paper material or other material, such as 1s shown and
described 1n U.S. Pat. Nos. 4,639,392; 4,700,823; 5,324,
592; 5,662,993; 5,083,650; 5,585,166; and 5,989,390 all of
which are incorporated herein by reference and made a part
hereof. In one embodiment, the material comprises part
CM-6500 {Iriction material available from FEuroflamm
Select, the assignee of this application. In general, and as
will be described later herein relative to FIGS. 18-22C,
friction facing material 12 may be provided from a supply
roll 16 (FIG. 18) and comprises an adhesive layer 18 which
1s formed or applied to on a first side 20 to provide a finished
supply 22. As described in detail later herein, the friction

facing material 12 1s then stamped from the supply 22 and
turther processed and secured to the ring 10.

As best illustrated 1n FI1G. 2, the blocker ring 10 comprises
three raised lugs 24 equally spaced at 120-degree intervals
around the blocker ring 10. The lugs 24 may be nested
within associated hub notches of another member 26 (FIG.
2) of the assembly (not shown).

The blocker ring 10 also has a tooth or spline surface 28
(FIGS. 1A-2) formed on an outer surface or circumierence
thereof which 1s engageable with the power transmission-
absorption assembly and thereby able to clock or rotate
member 26 1n accordance with a cooperating Iriction ele-
ment 29 (FIG. 2) causing movement along inner annular
wall 15. As best seen 1n FIGS. 1A-2, friction facing material
12 of the present invention 1s aflixed to the inner wall 14 of
annular wall 15 of blocker ring 10 by means of the layer of
adhesive 18 (FIGS. 1B and 18), such a mitrile phenolic
adhesive or other suitable adhesives as are conventionally
known. It will be understood that cooperating friction ele-
ment 29 (FIG. 2) 1s moveable along a longitudinal axis 30
in order to engage and disengage the blocker ring 10.

FIGS. 3A-17 are views of various embodiments of the
invention. As illustrated in FIGS. 3A-3D, the iriction facing
material 12 of one embodiment comprises a first edge 12a,
a second edge 125, a top surface 12¢, and a bottom surface
124 (FIG. 3B). The irnction facing material 12 further
comprises a plurality of through slots, grooves or channels
41 comprised of a combination of a plurality of spaced slots,

grooves or first channels 32 (FIG. 3A) and a second plurality
of spaced slots, grooves or second channels 40. Notice that
cach of the spaced first channels 32 each comprise a first
area 34 associated with the first side 12q and a second area
36 associated with the second side 12b. For ease of 1llus-
tration, one or more channels 32, 40 and 41 will be
described, but 1t should be understood that these features
apply to one or more of the other channels 32, 40 or 41 1n
the facing matenal 12.

As 1llustrated 1n FIG. 3A, notice that the spaced first
channels 32 lie 1n radial planes, such as radial planes P, and
P,. As viewed 1n FIG. 3A, the first channels 32 are generally
perpendicular to a circumierence defined by edge 12a. As
will be described 1n greater detail later herein, the friction
facing material 12 also comprises a plurality of second
grooves, slots or channels 40 that, with said first channels
32, permit a desired amount of lubrication and fluid to tlow
through or across the facing material 12 and between said
first and second areas 34 and 36 and areas A, and A,,
respectively.
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Each of the spaced channels 41 1s dimensioned to have
desired fluid flow characteristics. The first channel 32 1s a

deep channel or slot and has a length that extends a distance
or dimension D1 (FIG. 3D) that 1s generally the width W1
(F1G. 3A) of the facing material 12. As illustrated 1n FIGS.
3B-3D, each of the plurality of first channels 32 1s defined
by a first wall 32a (FIG. 3C) and a second wall 325 which
may be i an opposed or parallel relationship. Alternatively,
the walls 32a and 326 may be angled, non-linear or curved
such as those described and illustrated later herein. Thus, 1t
should be appreciated that the walls 32aq and 325 could be
formed so that they are not parallel and so that, for example,
a dimension D3 (FIG. 3C) of the first area 34 1s larger than
a dimension D6 (FIG. 3A) at the closed end 36 of the first
channel 32. Selecting these dimensions D3 and D6 and the
shape of walls 32a and 32b {facilitates providing a desired
amount of fluid flow into the first channel 32 and second
channel 40.

Note that the facing material 12 has a connector portion
38 situated between walls 32aq and 32b6. A top surface 38a
cooperates with walls 324 and 32b to define the second
channel 40. The connector 38 1s a length D5. In one
embodiment, the channel 40 1s formed by compressing the
material 12 above the connector 38. Thus, the facing mate-
rial 12 comprising the connector 38 1s compacted of densi-
fied when the material 12 1s embossed or pressed to provide
the channel 38. Alternatively, the second channel 40 may be
machined, laser cut or otherwise formed or provided in the
facing material 12 to define the second channel 40 and
connector 38.

In the embodiment described, the first channel 32 has a
depth D2 (FIG. 3D) that generally corresponds to a thickness
T1 (as viewed 1n FIG. 3C) of the friction facing material 12.
Note that the connector 38 comprises a thickness 12 and a
length D5 (FIG. 3D). In the embodiment being described,
the area 43 above the connector 38 (as viewed in FIG. 3D)
generally defines the second channel 40 and the area defined
by the dimensions D2 and D5 in FIG. 3D generally define
the first channel 32. As shown, the second channel 40 1s 1n
fluid communication with the first channel 32, as illustrated
in FIGS. 3A-3D. As fluid enters the second area 36, it moves
from a first area Al (FIG. 3A) towards and through the
second channel 40 and through the first channel 32 to a
second area A2.

In one embodiment, the dimensions are illustrated in the
following Table 1:

TABLE 1

Dimension Shown i FIGS. 3A-3D Value
D1 28 1nch
D2 .032 1nch
D3 125 1mch
D4 .015 1inch
D5 .14 inch
L 9.4 1nches
T1 .032 1mch
T2 .017 1inch
W1 43 1inch

As can be seen from the illustration in FIG. 3C, each of
the plurality of second channels 40 defines a shallow depth
D4 (as viewed 1 FIG. 3C), which 1s defined by the height
or thickness 12 of connector 38. In contrast, note that each
of the plurality of first channels 32 1s a deep channel that
extends completely through the thickness T1 (FIG. 3C) of
the friction facing material 12. A length or dimension D3
(F1G. 3D) of connector 38 also defines the size of channel
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40. For example, a larger dimension D5 may result 1n a
smaller channel 40 and vice versa.

In the embodiment 1illustrated 1n FIGS. 3A-3D, the plu-
rality of spaced first channels 32 and plurality of second
channels 40 are overlapped or in fluid communication, as
illustrated 1n FIG. 3A, to provide the combined channel 41.
However, as will be illustrated in several of the other
embodiments shown in FIGS. 4A—18, the plurality of second
channels 40 may be provided 1n any desired arrangement,
such as 1n an arrangement where the second channel 40 1s
not provided in communication with each of the plurality of
first channels 32. For example, FIGS. 4A—4D 1illustrate a
staggered arrangement. FIG. 4A illustrates a plurality of first
slots or channels 32, which are separate from the channels
41 comprising a combination of first channel 32 and second
channel 40. The plurality of first channels 32 and those
channels 41 comprising a second channel 40 1n fluid com-
munication with the first channel 32 may be arranged or
provided 1n material 12 in any desired configuration. Thus,
the material 12 shown 1n FIG. 4A, however, may comprise
a combination ol channels 32 and channels 41 having a
plurality of first channels 32 that are 1n fluid commumnication
with a plurality of second channels 40. Notice the staggered
arrangement of the various channel 32 and channel 32/chan-
nel 40 combinations 1n FIG. 4A. In the illustration shown in
FIG. 4B—4D, every other channel 32 comprises a combina-
tion of a deep first channel 32 alone or a first channel 32 in
combination with a shallower second channel 40. It should
be understood that the dimensions of the various compo-
nents 1n the embodiment shown 1n FIGS. 4A—17 are similar
to those described earlier relative to FIGS. 3A-3D. How-
ever, the first channels 32 shown 1n FI1G. 4A—4D do not have
a second channel 40 in fluid communication therewith and
are, therefore, closed and do not permit fluid to tlow there-
through. Consequently, they are closed to fluid flow at said
second area 36.

In another embodiment, the first channel 32 and second
channel 40 may comprise different widths as will now be
described relative to FIGS. SA-5D. As illustrated 1n FIG.
5A, the friction facing material 12 1s shown comprising the
plurality of first channels 32. Notice in FIGS. SB-3D that the
shallow or second channel 40 1s defined by walls 40a and
4056 and has a width CW1 (FIG. 5B) that 1s wider than a
width CW2 (FIG. 5C) defined by walls 32a and 3254 of the
first channel 32.

As 1llustrated 1n FIGS. 3D, 4D and 5D, the connector 38
comprises a top surface 38a that shown 1s generally planar
and parallel to the surface 12¢ 1n those embodiments. It
should be understood, however, that the connector 38 may
be defined by a shape that i1s other than planar and that has
an orientation other than generally parallel to the surface
12¢. For example, FIGS. 6 A—6D illustrate another embodi-
ment of the invention similar to the embodiment shown in
FIGS. 5A-5D, except that the connector 38 comprises a
surface 38a which 1s generally V-shaped 1n cross section and
has a plurality of planar surfaces 384l and 38a2 as best
illustrated 1n FIGS. 6B and 6C.

It should also be understood that each of the plurality of
first channels 32 1s defined by the walls 32a and 326, while
cach of the plurality of second channels 40 may be defined
by walls 40a and 405. The walls 40a and 405 that define
cach of the plurality of channels 40 may be parallel as
illustrated 1 FIGS. 3A-6D. Alternatively, they may be
angled relative to the surface 12¢, as illustrated by walls
4041 and 40541 1n FIGS. 7TA-7C, 1n order to facilitate fluid
flow through the second channel 40 and any first channel 32
in tluidd communication therewith. It 1s expected that the
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angled walls 40al1 and 40561 facilitate separation between
surface 12¢ and a mating friction surface (not shown) as the
flmid flows, for example, upward (as viewed 1 FIG. 7C)
along wall 4051 toward a corner or ridge 37 and onto surface
12¢ as the facing 12 moves 1n the direction of arrow M 1n

FIG. 7C.

FIG. 8 A-8D illustrates still another embodiment wherein
the surface 38a of connector 38 1s generally U-shaped in
Cross section.

It should be appreciated that the surface 38a may be
parallel to the surface 12¢ or 124, such as in the embodiment
shown in FIGS. 3A, 4A, 5A and 7A. However, 1t 1s not
confined to this orientation, and it could be defined by a
surface 38a that 1s not generally parallel to either the surface
12¢ or surface 12d. For example, FIGS. 9A-9D illustrates
the friction facing material 12 comprising a connector 38
and connector surface 38a that lies in a plane that 1s angled
relative to the surface 12¢ and surface 124 as shown. Thus,
it should be understood that the configuration of the first
channels 32 and second channels 40 and the various walls
32a, 325, 40a and 405 that define those channels 32 and 40,
as well as the shape, configuration and size thereof and of
cach connector 38 and surface 38a, ecach may be selected
and configured as desired 1 order to provide the first
channel 32 and second channel 40 or combined channel 41
with the desired dimensions and fluid flow characteristics.
Angling the surface 38a of connector 38a predetermined
angle 0, as illustrated 1n FIG. 6 A—6D and 9A-9D, for
example, facilitates increasing the fluid flow into and
through the second channel 40 and first channel 32.

It should be understood that the friction facing material 12
may have connectors 38 situated, as illustrated 1n FIG. 3A.
Alternatively, the connectors 38 may be situated, arranged or
formed closer to the second side 125. Moreover and as
shown 1n the embodiment illustrated 1n FIG. 11, the con-
nectors 38 may be provided adjacent to both sides 124 and
1256 1n a staggered or alternating configuration as shown.

Alternately, the connectors 38 could be provided between
the first edge 12a and second edge 125 as shown in FIG. 13.
As mentioned earlier herein, the second channels 40 may be
provided 1n combination or fluid communication with one or
more of the first channels 32. As 1illustrated 1n FIG. 12, the
second channels 40 may be provided alone and/or in a
staggering or alternate configuration or arrangement with a
combination of channels 41 each comprised of a first chan-
nel 32 and second channel 40 that are 1n fluid communica-
tion. Again, the number of first channels 32 and second
channels 40 and the number of channels 41 comprised of the
first channel 32 1n fluid communication with the second
channel 40 may vary and will depend upon the application
in which the friction facing material 12 1s used. Although not
shown, 1t 1s also contemplated that facing 12 could comprise
a channel 32, a channel 40 and a combined channel 41.

It should be appreciated that the second channel 40
comprises a funnel-shaped opening 43 defined by walls 40qa
and 406 1 FIG. 10A. Each opening 43 1s shaped and
configured to facilitate controlling funneling flow as desired.
This facilitates causing a pumping action into channel 32.
Alternatively, as illustrated 1n the various embodiments
shown 1n FIGS. 14-16, walls 32¢ and 325 may be accurate
to define a funnel shape of opening 37 that facilitates fluid
flow 1nto the channel 32 as the ring 10 rotates. It should be
appreciated that 1t the first channels 32 comprise a funnel-
shaped opening 37 as illustrated 1n FIG. 14, a sucking or
vacuum action may occur which facilitates forcing fluid nto
and through both the second channel 40 and the first channel
32.
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Note that material 12 comprises a plurality of friction
areas or segments 62. As 1illustrated in FIGS. 3A, 4A, 11, 12
and 13, the friction material segments 62 may be either
square or generally rectangular. Alternatively, they may
comprise a scalloped or polygonal shape as illustrated 1n
FIGS. 14, 15 and 16. In FIGS. 14 and 16, the friction
material segments 62 may comprise an arcuate edge 62a
associated with the second edge 126 of the friction facing
material 12. The connectors 32 may be associated with the
second edge 126 as illustrated in FIG. 10A. Alternatively,
the arcuate or scalloped edge may be provided on the first
edge 12a and the connector 38 may be provided closer to the
first edge 12a, as 1llustrated in FIG. 16.

Still another embodiment of the invention 1s 1llustrated 1n
FIG. 15 showing the channels 32 formed by walls 32¢ and
32/ that are generally linear so as to define a friction facing
material segment 62 which 1s generally polygonal. It 1s
expected that shapes such as FIG. 17 will have maximum
fluid flow 1n line with known eflect of entry effect in fluid
flow theory. It 1s expected that shapes such as FIG. 16 will
be eflective 1n retarding the formation of o1l hydrodynamic
o1l films.

It should be understood, therefore, that the friction mate-
rial segments 62 may be comprised of and define different
shapes and sizes to facilitate increasing or decreasing tluid
flow as the ring 10 rotates.

In the embodiments 1llustrated in FIGS. 1-16, the shallow
second channels 40 were situated in a spaced relationship
along a plurality of radial lines, such as lines P, and P, 1n
FIG. 3A. If desired, however, 1t 1s also contemplated that
cach of the friction segments 62 could comprise one or more
of the second channels 40 that are circumierentially oriented
and extending partly or entirely through the material
between ends 12¢ and 12f as shown in FIG. 17. This
arrangement facilitates increasing fluid flow between and
among a plurality of the first channels 32 with which the
second channel 40 1s 1n fluild communication.

Advantageously, the second channel 40 may be config-
ured 1n various different arrangements relative to the first
channels 32, such as when the first channel 32 1s in fluid
communication with the second channels 40 as illustrated or
when they are not 1n fluid communication, yet are provided
in the surface 12C as shown 1n the embodiment 1in FIG. 12.
Also, the first channels 32 could be configured to have the
walls 32a and 3254 that are parallel, non-parallel, curved,
arcuate or angled, as 1illustrated and described 1n embodi-
ments shown in FIGS. 14-16. A general process or method
for forming a synchromzing ring 10 having the Iriction
facing material 12 mounted thereon will now be described
relative to FIGS. 18 and 19.

First, the supply 16 of riction facing material is provided
and an adhesive film layer 18 1s secured thereto (FIG. 18 and
Block 70 1n FIG. 19) to provide the friction facing material
supply 22. At Block 72 i FIG. 19 and as illustrated 1n FIG.
18, the iriction facing material 12 1s stamped out of the
supply 16 using a die 27. Notice that in the embodiment
being described, the die 17 stamps each facing 12 with the
plurality of first channels 32 therein.

At Block 74 (FIG. 19), the ends 12¢ and 12f are brought
together as illustrated 1n FIG. 18 and then situated on the
surtace 14 (FIG. 1B) of ring 10.

At Block 76 1n FIG. 19 and as illustrated 1in FIG. 18, a
heated bonding punch 80 is situated and aligned in operative
relationship with the ring 10 such that one or more of the
plurality of ribs 82 on the punch 80 forms or embosses the
second channels 40 1n the desired location on the facing
material 12 when the punch 80 1s actuated from the open
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position to the closed or bonding/embossing position as
shown 1n FIG. 18. The punch 80 1s heated so that in the
embodiment being described 1t simultaneously forms the
channels 40 1n the desired location on the friction facing
material 124 and causes the heat-activated adhesive on the
surface 12 to bond to the surface 14. It should be appreci-
ated, however, that some materials 12 may not require heat
activation.

At Block 79 (FIG. 19), the bonding punch 80 i1s removed
from the ring 10 and the ring 10 1s subsequently installed
into a friction environment, such as the environment
described earlier herein relative to FIG. 2.

The ribs 82 are arranged on punch 80 so that the second
channels 40 become aligned with and 1n fluid communica-
tion with some or all of the first channels 32 and have one
or more of the other features or arrangements described
carlier herein relative to FIGS. 3A-17.

Referring now to FIGS. 20A-21C, the process may
comprise another feature which facilitates manufacturing a
plurality of facings 12 with one or more pre-formed chan-
nels 47 that will define or provide the second channel 40. In
the embodiment shown 1n FIGS. 20A-20C, for example, the
facing 12 1s stamped or die cut from the supply 22 having
pre-formed grooves or channels 47. In the embodiment
shown 1n FIGS. 21A-21C, notice that the supply 22 com-
prises the plurality of second channels 49 previously
formed, machined, laser cut or embossed therein 1 a pre-
determined or desired pattern. As 1illustrated 1in FIGS. 20B
and 21B, the facings 12 are then die cut or stamped from the
supply 22. The stamped facing 12 comprises one or more the
first channels 32 that are in fluild communication with the
second channel 40 as described earlier herein. After pro-
cessing, the resulting facing 12, illustrated in FIG. 21A,
comprises both the first channels 32 and the second channels
49. In the 1llustration shown 1n FI1G. 21A, the supply 22 may
be provided such that several of the second channels 49
overlap and are in communication with the first channels 32
after the facing 12 1s stamped from the supply 20.

In the embodiment shown in FIGS. 21A-21C another
preformed or pregrooved supply material 22 1s shown hav-
ing a plurality of channels 49 provided in the maternial 16 1n
a non-linear, non-parallel or crisscross pattern as illustrated
in FIG. 21C. As shown 1n FIG. 21B, the individual facings
12 are stamped from the supply material 22 to provide the
fimshed facing 12 (FIG. 21A) with angled second channels
51. Notice that 1n this facing 12 only the second channels 40
are provided 1n the facing 12 and no {first channels 32 are
provided. Thus, 1t should be appreciated that the grooves or
second channels 47 and 49 could be provided 1n any desired
pattern selected and they could be pre-formed 1n the supply
betore the facing 12 is cut or stamped therefrom in order to
achieve the flmd flow characteristics desired.

Advantageously, the embodiments shown and described
in the other features of the invention which should now be
apparent from the above description and appended claims,
provide means, apparatus and method for facilitating fluid
flow across a face or surface 12¢ of a facing material 12 by
providing grooves or channels 32, 40, 41, 49 and 51 1n a
contemplated or predetermined pattern. Such pattern may
include an overlapped combination of the first channel 32
with the second channel 40, as described earlier, so that fluid
may flow through the channels 32 and 40.

In the embodiment described, the first channels 32 are
stamped, and the second channels 40 are pressed or
embossed as 1llustrated 1n FIG. 18. It should be understood,
however, that the channels 40 could be machined, such as by
milling, turning or grinding, or even lasered. Also, for ease
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of illustration, the first channel 32 and second channel 40
have been described as being provided in the facing 12
separately. However, 1t 1s contemplated that combined chan-
nel 41 may be provided or defined in the material 12 1n a
single operation, such as a single laser or machining step.
Although not shown, 1n another embodiment, the material
12 may be bonded to surface 14 of ring 10 and thereatter the
channels 32 and/or 40 are cut, machined or lasered therein.
Also, 1t 1s contemplated that the channels 40 could be cut to
a depth that exceeds 100% of the thickness or depth D1
(FIG. 3A) of material 12, which means that the channels 40
would be partly formed or cut into the wall 14 of ring 10.
Also, the widths CW1 (FIG. 5B) and CW2 may be the same,
as shown 1n FIG. 3A. Alternatively, width CW2 can be wider
(as shown 1n FIG. 5A) or narrower than CW1.
While the method herein described, and the form of
apparatus for carrying this method into eflfect, constitute
preferred embodiments of this invention, 1t 1s to be under-
stood that the invention 1s not limited to this precise method
and form of apparatus, and that changes may be made 1n
cither without departing from the scope of the invention,
which 1s defined 1n the appended claims.
What 1s claimed 1s:
1. A method for forming a friction member comprising the
steps of:
providing a Iriction facing comprising a plurality of
apertures having an open end and a closed end;

situating said iriction facing onto a support member; and

creating a plurality of second channels into said friction
facing 1n fluid communication with said plurality of
apertures at a predetermined location at said closed end
of said at least one of said plurality of apertures;

wherein each of said plurality of second channels extend-
ing a {irst depth of said friction facing and said plurality
of apertures extending a second depth of said friction
facing, wherein said first and second depths are not
equal.

2. The method as recited 1n claim 1 wherein at least one
of said plurality of second channels 1s situated between a
pair of said plurality of apertures.

3. The method as recited 1n claim 1 wherein said method
turther comprises the step of:

creating said plurality of second channels at a predeter-

mined location 1n said friction facing.

4. The method as recited 1n claim 3 wherein said prede-
termined location 1s between a first edge of said friction
facing and a second edge of said friction facing such that
said at least one of said plurality of second channels 1s 1n
fluidd communication with said plurality of apertures.

5. The method as recited 1n claim 3 wherein said creating,
step comprises the step of:

driving a platen into said facing material to create said

plurality of second channels.

6. The method as recited in claim 3 wherein said creating
step comprises the step of:

embossing said plurality of second channels into said

friction facing.

7. The method as recited 1n claim 3 wherein said method
turther comprises: creating said plurality of second channels
in said friction facing before said facing material 1s situated
on said support member, said support member being a
synchronizer.

8. The method as recited 1n claim 1 wherein said prede-
termined location i1s between a first edge of said friction
facing and a second edge of said friction facing such that
said at least one of said plurality of second channels 1s 1n
fluidd communication with said plurality of apertures.
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9. The method as recited in claim 1 wherein said method
further comprises the steps of:
causing said Iriction facing to be aligned with a plurality
of ribs on a platen;
forcing said platen into said friction facing so that said
plurality of ribs forms at least one of said plurality of
second channels at said closed end of one of said

plurality of apertures.

10. The method as recited 1n claim 9 wherein said forcing
step further comprises the step of:

forcing said platen into said friction facing so that one of

said plurality of second channels 1s provided at each of
said closed end of said plurality of apertures.

11. The method as recited in claim 10 wherein said forcing
step further comprises the step of:

forcing said platen 1nto said friction facing so that one of

said plurality of second channels 1s provided at some
but not all of said closed ends of said plurality of
apertures.

12. The method as recited in claim 1 wherein said method
turther comprises the step of:

providing a facing having an adhesive on a bonding side

thereof:;

heating said platen;

driving said platen such that said plurality of second

channels are formed while said facing material 1s being,
bonded to said support member.

13. The method as recited 1n claim 1 wherein said method
turther comprises: forming said plurality of second channels
in said friction facing after said facing material 1s situated on
said support member, said support member being a
sychronizer.

14. The method as recited in claim 1 wherein said first
thickness 1s less than 100 percent of the thickness of said
friction facing and said second thickness 1s 100 percent the
thickness of said Iriction facing.

15. A method for forming a friction member comprising
the steps of:

providing a {iriction facing comprising a plurality of

apertures having an open end and a closed end;
situating said friction facing onto a support member; and

creating a plurality of second channels into said friction
facing;

providing a facing having an adhesive on a bonding side
thereof;

heating a platen;

driving said platen such that said plurality of second
channels are formed while said facing material 1s being
bonded to said support member, wherein said support
member 15 a synchronizer ring.

16. The method as recited in claiam 15 wherein said
support member 1s a clutch plate.

17. The method as recited i claam 15 wheremn said
support member 1s a synchronizer ring.
18. A method for forming a friction member comprising
the steps of:
providing a {iriction facing comprising a plurality of
apertures having an open end and a closed end;
situating said friction facing onto a support member; and
creating a plurality of second channels 1nto said friction
facing;
stamping said Iriction facing from a web having said
plurality of second channels provided therein and prior
to said situating step.
19. A method for forming a friction member comprising
the steps of:
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providing a Iriction facing comprising a plurality of

apertures having an open end and a closed end;
situating said friction facing onto a support member; and
forming a plurality of second channels 1n said friction
facing after said facing material 1s situated on said
support member;
wherein said forming step comprises the step of:
embossing said plurality of second channels into said
friction facing substantially simultaneously when fac-
ing material 1s being bonded onto said support member,
wherein said support member 1s a synchronizer.
20. The method as recited i claam 19 wherein said
support member 1s a clutch plate.
21. The method as recited i claam 19 wherein said
support member 1s a synchronizer ring.

10

14

22. A method of increasing fluid flow across a facing

material comprising the steps of:

providing a plurality of channels comprising a shallow
area and a deep area for permitting tfluid to tflow from

a first area, across a surface of said facing matenal, to
a second area:

said shallow area and said deep area extending different
depths through said facing matenal;

wherein said deep area extends 100 percent of the thick-
ness ol said facing material and said shallow area
extends less than 100 percent of the thickness of said
facing material.
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